CrossMark
& click for updates

ISSN 1229-8565 (print) ISSN 2287-5190 (on-line)
B2 A A} 3] Y et} 3] %] 27(2) : 211~220, 2016
Korean ] Community Living Sci 27(2) © 211~220, 2016
http://dx.doi.org/10.7856/kjcls.2016.27.2.211

uls} B9 ofete 2280l
Pish 24 2 A2 34 oar
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ABSTRACT

The current study was carried out to determine the effects of the seed, flesh (seedless fruit),
and leaf of loquat (Eriobotrya japonica Lindle.) on antioxidative activity and anti—proliferation
in human cancer cells. Total polyphenol contents of loquat seed, flesh, and leaf ethanol extracts
were found to be 17.77, 32.32, and 28.08 mg/g, respectively. Also, total flavonoid contents
of loquat seed, flesh, and leaf ethanol extracts were found to be 18.77, 28.73, and 21.35 mg/g,
respectively. The ICsy values of DPPH hydroxyl scavenging of loquat seed, flesh, and leaf ethanol
extracts were 0.049, 0.063, and 0.042 mg/mL, respectively. Antioxidative indexes of loquat leaf
and seed ethanol extracts was highly and it was similar to the BHA and BHT. The antioxidative
activities in loquat seed and leaf ethanol extracts were higher in loquat flesh. The antiproliferation
effect of loquat seed and leaf ethanol extracts on liver cancer cell line (H460), stomach cancer
cell line (AGS) and lung cancer cell line (A549) showed higher values compared with the flesh
ethanol extracts. These results indicate that loquat ethanol extracts may play a positive role
in antioxidative properties and cancer prevention.
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(Reactive Oxygen Species, ROS)<S HAA|7]:= gl
o] Hrk olefgh IIAFTLE Al el EAlehk=
superoxide dismutase, catalase, peroxidase, glutathione
reductase 57 2 4EHA o] HEnto g= o
AA7Y 2F =] 2ed ~E#| 2~ (oxidative stress)
E HRAIA Mz il 235, DNA 34 <A
5o &l FEEval defA  AtkFrei 1994;
Sozmen et al. 1994), F=gh Asha] 2EH 2 A
AR

3t} (Sohal et al.

)

& RS g vl &
1990).

2014\ FAO oJshd s-EluEte] AMLE S 7t
 E=A vERt AL o ABEGHE 654 o]
dele] oF TR APgEo] QI 109vHd & FQtol
181,908 7P =Skal, 749H90.1%), whAet
(86.5%9), #19H(83.27), #FH(56.379) o= it
%CH2014, National Statistical Office Republic of
Korea), & X8O ZE UGAE APES 95t o
apol|7] Fold kzaWoR Fesletaro] gtk
(Miyata et al. 2012). AE2H5E Ft tx=<l
BloFE A2 taxol, vinblastine S-0] o] &%l 9lom
olglgt AERTY Y53 FUATE T FUAR
o} 7ol I Ho[th(Shen et al. 1986). ol X
stEtAIEEo] AT GAE A HTE A
v 22 o A #4838t EFAE, dIAE 3
ol oJgh #ake ofs} Fo 23f 7S fLeih
BuEck(Yang et al, 2001), waks] &342¢] 3
Sl AT thet SAE HolA) 9k Bl
ATl the He 3ol FRE,
v} = W9 (Eriobotrya japonica Lindle,)
o] An]i}(Resaceae)oll &31H, A4S AnwEog Q]
S Hol glon Welo] v ERAlel 1 b
Sellehs AFEE Ve A

9)

o] 715 2HeA F2 A3

O I L B

o0
o

rr

L%r&j;

oftt kKl

%
ol

Fo] gl ugAtiEE) ol B, dE25E F
%, 2, A", 191, A9, o, 718Ad, 794
Dh, Hdsla Foll Eeol dvkar delA Rzt
Qo= ALg-E] gith(Yook 1989). Hlul= &<t
AZE QHAFE ARE-Eo] ghon, vzt 9 X (F
2, #7] ¥ & FEE] AT 9 B4 /i
k2o Fetade #gk = FHEHIUTH
(Whang et al, 1996), 1|3} o= t}3l terpenoid
(Nazato et al, 1984)9} Ze}E=o]=(Jung et al,
1999) 5o 83 shgaS b TRk lem,
P, A, Filsl, FdF, FEAH] Fol
H3l(Lee et al. 2004 =T, B9 #= ZeE 5}
e Z4o] JE Ao dEx] vk o

2 golayle 9lE= A(Moertel et al, 1982) 02

=4
25 FeAle FAstast dokar Bausglt
(Nazato et al, 1994; Jung et al, 1994; Taniguchi et
al. 2002). o] Btell= Blg}k §f, A B= Fsof] v
el e 83 stEEe AAEaT(ung
et al. 1994; Koba et al, 2007; Lee et al, 2009), &
T g3 Chen et al, 2008), &= 2 Fotg k(o
et al. 2002; Banno et al. 2005; Huang et al. 2007),
Gulol2]2FIH(De Tommasi et al, 1992)o)] thak
AT HuEh FHZ S0 vt d@aieh A
o] mlg} Aol A7t 71§ xow JetEo]
Hu2 2|9 B3zt o g A5k 9lo] Au) HF
o] Hz} TV FAIR AlEste] 8T & e
tFs 712 A7 AmrE e Aot wEkA
Hlg} ol Aejdd ke 4% AdAE E e

oHE el Z1zAERA B840} 2 Row

N
)

ojo] & AFelxe A% oFeladtel Aelgd &

Rl

e e vk A, 35 9 A 7HA
A 5 A% dFOR in viro oA
3} w2 AR 32 TR, $IgH H o
oD F4 AR vl oS AR 2
Alakdct.
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1(51})2 Halste
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Az o -70C B2 4&71(MDF US2V, Sanyo,
Osaka, Japan)oll 71Zste] #2712 E28ke] -70C

ol WERASEA A Mg Agatert. 7 Al
2 o] vt B4 33) w2 Axfalglon, & A
Holl A7 Aloke B0z Telalal A,

2. HIOH M|, Itg 3 9lO| OEtE ==

7 A28 M5 A, 5 2 Qe 242 100 g3
80% ethanol 1500 mLE H7lste] S-Fiztds ¥
2351 65T 2] Heating mantle(Mtops ms-265, Seoul,
Korea) oK} 3ARM 33] 3231500, 292 Whatman
filter paper(No.2, GE Heathcare, Buckinghamshire,
UK)Z ofrtslglon, ofole 0C 48 Aolld 7%
5%7](EYELA VACUUM NVC-1100, Tokyo, Japan)
olg3te] guiE AR, gk B4, A 2 I
F% 58S Fe9tKTable 1), 2} 394 H]g}
FeEE 45 948 et U 9
Sayeteict,

=
=
9]

zans 3
um 2t 29 olee 22Ee] 5 Tells
£ Folin & Denis(1912) ¥l o] As} ——750]—
o, Aol visk A, 5 2 o) oleke 23 7}
1 mL(0.5 mg/mL)$} Folin reagent 2 mL< o] 440
Ao 387 = TR 10% Na,COs 2 mLg 7)st
ek o]2 7 &gkl F 30Tl 4087 FA|3)k v}

ToH T

=3

3

S E3434 = (Shimadzu UV-1601PC, Kyoto, japan)
£ o]-83te] 760 nmelM FF=E S48 &
IS tannic acid(0.0, 0.2, 0.4, 0.6, 0.8, 1.0

me/ml) & A8t} 2gaisler, BRI ol
sfe] 2t AlRel & Eells W NEsharh

g ot

ﬂlKJ

28 =%

4. & E2iHL-0|E
% Eehuicol= ke DavisdHe A%

AlZl Chae et al, (2002)4 o we) =793}
ARl Wigk A, B8 3 9 ok g
1 mL(0.5 mg/mL)%} diethylene glycol 2 mL-E %
o] # 2d& & 1IN NaOH 20 puL-g @Mlﬂr
37C FFzolA 1ARE SRt WA & 1—%%
T=A|(Shimadzu UV-1601PC, Kyoto, Japan)& AR
0] 420 ool FAEE S, BEZHE
rutin(0, 0.2, 0.4, 0.6, 0.8, 1.0 mg/mL)S 0|83}
z]-x%—g}giotq o] Ao grE 7} Age &
Fehuteols FL Pk
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5. 2,2~diphenyl-1-picryl hydrazyl(DPPH) radical
a5 58

Z} B9 vig} ofjghe F5E2] DPPH radical &=
7T Blois(1958)¢] "W o2 S48ttt vzt A,
I g deE FEE 247 1 mLek 0.2 mM
DPPH(bigma—Aldrich Co, Louis, MO, USA) 1 mL&
Aol B2 F 2 E9ista] 37C ol 3027 wks-
AT 3 & ﬂ—% L= A|(Shimadzu  UV-1601PC,
Kyoto, Japan)& AFE3}e] 517 nmol|A] $F=E =
ALt DPPH radical 275 A4 vB|2E 95ty
Az = SAgealsA|| 2] butylated hydroxyanisole
(BHA)9} butylated hydroxytoluene (BHT)E ©]-&3}
of NESH o] FEE Hhske] Zgaklct. vt
o] Z} Hoj FZ=5-o] DPPH radical 2% (1-4]
B FBE/7Y] S8 E)x10000 ©fst
of Axkstdct..

o=
o 1=

B}Ak §}7<]~r(antlox1dant index, Al)&= Joo & Kim
(2002) WHo 2 Rancimat(Metrohm Model 679,
Herisan, Switzerland)2 7}A]3 &3}t H|3}
Z} ol FZE4] 3-8 8= Speed vaccum
dryer(Eyela FDU-2100, Tokyo Rikakikai Co., Tokyo,
Japan) 2 AASFAL. =7} 500 ppmo] HEE H
2 A8 FEEI} soybean oil(Sigma-Aldrich Co.,,
St. Louis, MO, USA)S #7}5}e] 2-&3HSONICS®,
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UCX-750, CT, USA)E ol&sle] Age}t FA7} 2
Hol=% a3k, o5 gl 747 3.0 g uks &
7 Yal S5F4 70 mLS 718 & 110C oA air
flow rate 20 L/hE 3} 2k} oFAAlS |3}t
P T2 7]E *c}%‘% dgAitsiAlQl BHT

£ ARgshlom Algel e Wo R {A]d 7t
shof #zkekqlnt.

7. Mz

A FHEFE IMAE HA00, ALAHE
AGS B FRAE AS49R T 52 (KCLB,
© 2] oo} AR TG0,
AGS 9l AS4OM| =
units/mL penicillin, 10 #g/mL streptomycin®] $Hr
% DMEM HIAE 37C, 5% CO, incubator(Model
311, Forma, Waltham, MA, USA)°l|A v sFSict,
i 2 Al2e §F ol 2~33] HiRE Aol
6~7Y ZFA 02 phosphate buffered saline2 A%
kT 0.05% trypsin-0,02% EDTAZ F-2HE AXE
£ Rolsel QURAR F AFAL AR e
A S 3 S0 % AEA En Hs)
w5 3 EUHAE. ATE 6okt A
WA Aol ARSI

Seoul, Korea) 2

10% fetal bovine serum, 100

8. YME B4 AXE

LA E A7 A EIR= Tshiyama et al, (1996) HHol|
w2} 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide (MTT) assaya} 3T}, 1xX10° cell/well F5E2
96 well platee]] 100 ¥ EF3te] 37T, 5% CO,
incubator(Model 311, Forma, Waltham, MA, USA)
olA] 244131 WlekBHSITE 2 % A vkl ARSE w)
A= AAstL I FER SME FEE 100 dE
WiA]ol Helste] 24417 WikSHITE 2 % MIT A
k2 mg/mL)S well B 10 412 YL The 5% CO,

incubatorol|A] 44|17t ©] voFEtIT). wijoko] Byt &
MTIT Alefo] 3 wjXE AASISL dimethyl
sulfoxide(DMSO) 100 #LE 7}5}e] 2ol ] H-AUA]
71t} ELISA Microplate reader(ELx808, Bio Tek

Inc,, Winooski, VT, USA)E o|-&, 540 nmol|x] &%

e 3
= - %100
i ESR A

Cell viability
(% of control)

B Ao o]

SS(Statistical Package for

Social Science)E o]g&a|A AU, AEeLF

Bt £ FFAE FAIBI oW 5 IF Wit At
o

=

ofgk A o Aty Sl LdAui] A
2 (one-way analysis of variance)S AA] 3 &

p0.05 ¢
(Post-Hoc test)2

T Tukey's testE o]-&3Fo] AFS A
AAI8IE

. 23 9 22

|z} ol apaslEdE HEs] $iste] A,

B % e WF Azstel vhiR B NS
80 LT FEG T FE £ o,
90

FZ& 582 Table 13 2t} vjghe] A, 75 & 9}
o] ogke v% 82 747} 13.40, 17.10, 14.10%=
, AR & &0l F O =4 e
Wtk 2E FEEC] Aol $gdtde 1 F
Z 80| W& Agols AAge] 7] witol A
Ao 2 o]galy] o] Fito| Qlo] & FTES
7158 A& %%54 A ¥t & At 2= o]

sk 9Rlo 2 Hggit} F& F&o] 10%
ool AAdo] e Fo = d#A °1htﬂ<mrk

3), & A7 A3 vlgke] I, A, o] F
= TEO] BT 10% o)do] e} ﬁXVLE g
7Fs2d0] Qe AE AAlEf oAXI
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Table 1. Yield of 80% ethanol extracts and total polyphenol and total flavonoid contents of loquat

seed, flesh, and leaf ethanol extracts

Extraction yield

Total polyphenol

Total flavonoid

Samples (%, dry basis) (mg tannic acid/g dry wt) (mg rutin/g dry wt)
Seed 13.40 28.06 + 0.882%Y 21.35 + 1.01°
Flesh? 17.10 17.77 + 1.05° 18.77 + 1.03?
Leaf 14.10 32.32 + 1.471° 28.73 + 0.92°

USeedlees fruit.

2All values are expressed as the mean * SE of triplicate determinations.

IDifferent superscript letters indicate significant differences at p<0.05 based on Tukey’s test.

Table 13} 2t} BT} 4] dekg 259 F Zaj4
= o 28.06 = 0.88 mg/g, IHF FEEL 17.77
+ 1.05 mg/g, o FEE 32,32 £ 1.41 mg/gE ¥
Fratal Sl Ao YeRt ol FrolHo R =4
veitow, A, 3§ £o2 UERITh Park et
al.(2008)¢] Hargh H|9} 7} Kol oghg FEE2]
Z Zojus S AR A9s o A, A5 &
° 2 Yeht B A7} vl AEE Btk ds
A BgEe] vhEF shE oIl AE =

Holxl &5 F ZejvE s B 42
737} 10,15 mg/g2} 6.00 mg/g® R (Son et al.
2005) =], & A7e] vz} ¢lo] F Feldlme] e
o] kel Holzte] Hlste] o H& Zog YEht
o}, Hghe] ol F Feprico|= Pk A 21.35
+ 1,01 mg/g, P& 18.77 + 1.03 mg/g, < 28.73
0.92 mg/gol3itt. olefgt T &= F Fefr o]
=7t Az sRHES dF0nE F FeldE o
7} v5=3h AERg Hel Aoz Heth e 23
hgo] 255 Vs EEE 78 &8
Uth= Aellx vlgh F9pd deke FEE $HEo]
U= F s Eeheoles s @48S 5
7IAA sl dERe v Aoz AlEE

-+

i

N

Fristaviel 22 Aejdde vkl ¢ = A
Togs S viEml g EeHeol=g vRdl

ZellERs 5 5 o, e B9Ee o
g @ oFgAEFO e REsel et W
o Fehaieol =Rz} helr],

o
2] ©@<=3F phenolf, phenolic acid, phenyl

&

propanoid®, phenold quinoned® So] It}

(Huang et al. 1992). &4 sIEES 2159 3
A 22} JARFER hydroxyl7| S 7HR]& B8 3
ShEolox] thekst Al del Zlofgitt, HlsAd 3
FE| T kol webA aksl e mlAj=
ggke &2 Aow dElx YtkManach et al
2005; Ryu et al. 2006). Dural & Shetty(ZOOl)E]—
Pak(2009)% S5 SRS BRI} FAol 1
21, 53] phenolic hydroxyle] THAX& Atj
R EREREE R DERPEES
715E HEie Zo® HaEkg]

rol fob

)

3. DPPH radical 2Hs

Ast 4= Je= BAE, v|F QFY3} free radical
HIER C, HlER] E, W3S
W3 SISE 5ol <3l 3=

W= elE o]88te] S4s= Zolth(Yoo et al,
2004), Table 26X} o] vlg} FoPd ogkg F
ZE-9] DPPH radical 2758 H)u} 4], 748 2 9]
FEE LT sxd vlEEte] ke, 50%
radical 227%F FEL] ICsoit2 T3+ A= H]1}
FZEL 0.049 mg/mL, H|3} 35 FZEL 0.063
mg/mL, H]3} & FZE-2 0.042 mg/mLE H]1} 4|
o} Qlo] FFol ulate] ksl o] T2 ZoR
vebdth Park et al (2008) %= B39} R ek
FZ=9| DPPH radical 2758 545 23, v|5
Wk Tl vlstel Qo] 7b Egithn warstol
2 apasel S Aold). Teht ulg

¥ F=E-9] DPPH radical 275 FANZL
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Table 2. DPPH radical scavenging activities of ethanol extracts from loquat seed, flesh, and leaves

Inhibition activity (%)

Samples 25 50 100 500 ICso (ug/mL)
(ng/mL)

Seed 2273 £ 1.377%99 6287 + 1.08% 7745 £ 1.27% 7945 + 1.69% 4931 + 0.007*

Flesh? 10.76 + 0.95% 4725 + 0.99% 5402 + 1.19% 5626 + 1.12%  63.52 + 0.005°

Leaf 25.36 + 1.55% 60.34 £ 1.13% 8293 + 136"  89.60 + 1.55%  42.65 + 0.004°

BHA 80.92 + 0.61* 82.73 + 0.73*™ 8437 + 0.60""  86.26 + 1.12" 9.31 + 0.004¢

BHT 81.38 £ 1.61% 84.31 + 0.10™  87.40 + 0.60"®  90.31 + 1.22" 9.25 + 0.002¢

DSeedless fruit.

DAIl values are expressed as the mean * SE of triplicate determinations.

94" CMeans with different superscripts within a column differ significantly(p<0.05).

P2*Means with different superscripts within a row differ significantly(p<0.05).

Different superscript letters indicate significant differences at p<0.05 based on Tukey's test.

° 2 ARggk F/98atskAll BHA gl BHT H|ate]
s 02 vttt Arldtel] ek A A F

Z59] 1Cy 48.3 pg/mL, 2 & FEHELS 439
pg/ml 7o fre] o 75l Yo
(Yoo et al, 2007), F &7 A7 & FE59
ICso= 33.4-34.3 pg/mL WHHZ Yelyitta H1
(ung et al, 2005)3ke] Hlg} A5 FEEF H|5g
kst rdo] ekttt

&
o2l
ofy

ij upA| ko] Zifx} 4 é 7hE
e &S SAse dYE ol8st &
Z4%THCha & Choi 1990). H]3} 7} £-¢]
Z20] 93] 23} A EIH= Table 3
=7l BHTS} BHAE §-7] 248} &
71Z7¥o] 11.09 £ 0.07 2 11.21 £ 0.06 A|7Fex
g 2A Jehger, vjgt & F22Eo] 10,04 +

05 Hl9} 35 FEE0] 7.58 £ 0.03 A7
F280] 10,99 + 0.04 A)Zko2 3} K¢}
& FE59| Ad YRS Fat
o kslsS Btk T3k 3R FEEE
SN ZTHRL 84| 23} 7]
7] veht mjute] mE 2ol ogs F58
2] Abvsl oA &I} Aoz el dct,
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5. UM B4 Axgat
Hjgh By, 75, 9 ek
AL A JAEHS S48l dal TIAE
(H460)T= 4O & MTT assay= o]-&3F A EAE
&5 SAS A, 5 2 o FEE 25, 50,
100, 200, 400, 800 #g/mLE FEHZ 2 x]5te] =
A3 A= Fig. 19} 2o, vy} RojHE AwRy

zz\j‘/] 7}_0‘:];

Table 3. Antioxidative activities of loquat seed,

flesh, and leaf ethanol extracts on
soybean oil
Antioxidative index
Samples - P
Control” 5.54 + 0.02° 1.00
Seed 10.04 £+ 0.05* 1.81
Flesh 7.58 + 0.03° 1.37
Leaf 10.99 £+ 0.04* 1.98
BHA 11.09 £ 0.07° 2.00
BHT 11.21 + 0.06* 2.02
YControl: soybean oil without loquat seed, flesh, and

leaf ethanol extract.
YInduction period (IP) of oil was determined by a
test of Rancimat at 110°C.

YAntioxidant index(Al) was expressed as IP of oil
containing various fractions/IP of soybean oil.
+

YAll values are expressed as the mean SE of
triplicate measurements
Different superscript letters indicate significant differences

at p<0.05 based on Tukey’s test.
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™, 400 pg/mLAFE v«b}ﬂl A7) AlEkstod
800 p#g/mLe] E= wl thzrol Hlske] 38,5505
Azt Aoz vehich. sk 9 oleke FEEel
39 ZHebA|E o] A= A <GS m| XA L
o} wsee ARINE A3 s Sob A%
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400 pg/mLAE IWIAE F2 AR &AL ERE S
L}, =2t Ml oebg FEE l v &) 9 Yt

Ui ARe molth 2o ol Amngte 4
P R R

Hlot Qlak Vst g FEEA vlste] AT F

1-

4 R o 2 Aoz Fsglet. e A
Soll &1 AT 4 olgke 2B A9 3

mg/mLFH FFAE F2 A&7} S U
ERg=tl(Yoo et al, 2007) o= 8] 57 & o
TollA A sEET A =347 wiEelt} Rho
& Oh(2002)+= WA} FZE9] 7HPA|E(SNU-398)
AJZg-0] 48A17F =] Al 100, 200, 400, 800, 1,600
pg/mLe] FwoM FE oJEHoz A3tEaL,
800 pg/mL FEoA LAE REFo] 38 1%=
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= MLlea
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Z 20
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5]

0 4

pug/mL

Fig. 1. H460 cell viabilities of loquat seed,

flesh, and leaf ethanol extracts

Values are the mean + SE (n=3). “*Values with different
superscript letters in the same part are significantly
different(p<0.05) based on Tukey’s test. **Values with
different superscript letters in the same concentration
are significantly different(p<0.05) based on Tukey’s test.
NS: No significances among groups in the same
concentration.

g
=)
i
]
Mo
10
0ot
rr
l?ﬂ
ot
0x
|
o2
>
HH
o[
1=
1Q

Mgt 217

FZ5 800 pg/mL
QAT AEaE eisicl

AME B4 Ax|S 0t

Hlu} RHK, 3-8, ) FEE] YGAE A
AR EAE Gotry] flate] AAEFAGS)E
Ao 2 MTT assayS o|-83F A FAEE-S A3}
Aot A, 5 2 9l 225 25, 50, 100, 200, 400,
800 pg/mLe FEHR XX|ete] S A=
Fig. 29} 2t} Hlg} Pr%’%tﬂi AR, vg A °ﬂ

ehe FEE2 AHEsie A% 25 pg/mltEH F
7} S7VEEE foletA ﬁ‘”“ﬂ*«l EEo] Xis}
HAeH, 400 ug/mLollA] tz=Ttol B[Sk 84.16%
2 QA EH}F et BT 35 dee &
2 SMEe] AEEC] R v|wets
«W" ztol7b sict, wigh 9 oehE FEEL
400 pg/mIEE FolalA FFS WA LTEEE A
2] P& Agolvt AGAE T2 JAEH} =
Fo 2 Yeth 2 FRolA eAE AT o
Afds AuE A= vg A deE FE2E0
7 $eslden, oo vt o &5 v|g
5 FEF £O02 vET 22 An)F &3}
= AT AeE YGAIE F2 A EAT} Vel
S H(Kim et al. 2013), A7 A<} AT I5 olgke

Seed
EFlesh
Hleaf

Cell viability (% of control)

pg/mL

Fig. 2. AGS cell viabilities of loquat seed, flesh
and leaf ethanol extracts

Values are the means = SE (n=3). “*Values with different
superscript letters in the same part are significantly
different(p<0.05) based on Tukey’s test. “FValues with
different superscript letters in the same concentration
are significantly different(p<0.05) based on Tukey’s test.
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